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© A vaccine for immunization against coccidiosis. 



© A vaccine can be used for immunizing chickens and other domestic animals of the avian species from 
coccidiosis. Oocysts of one or more coccidia are diluted in a 1.5% solution of carrageenan. The oocysts are 
uniformly suspended and maintain a uniform level of infection throughout the solution. The chickens or other 
animals to be vaccinated can be exposed to the vaccine by placing the animals in the same room as the vaccine 
and allowing the animals to drink the vaccine as they desire. 
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A VACCINE FOR IMMUNIZATION AGAINST COCCIDIOSIS 

This invention relates to a vaccine for immunizing poultry against a disease known as coccidiosis. In 
particular, this invention relates to a vaccine for immunizing poultry against coccidiosis whereby poultry is 
placed in a room or area with the vaccine and consume the vaccine orally at their own initiative. 

A method of immunizing chickens against cecal coccidiosis is disclosed in U.S. Patent #3,147,186 
5 naming Edgar as inventor and being issued on September 1st, 1964. Unfortunately, the method described 
in the Edgar patent does not result in uniform infection of chickens when sporulated oocysts are added to 
feed water. Also, the method proposed by Edgar can require extensive and lengthy monitoring of the 
chickens and of fecal droppings. It is inconvenient and impractical, when vaccinating large flocks of poultry, 
to inoculate each animal separately by manually inserting a controlled dosage of oocysts orally. 
w It is an object of the present invention to provide a vaccine for immunizing poultry whereby the poultry 
can consume the vaccine orally at their own initiative. 

In accordance with the present invention, a vaccine, which can be taken orally, for immunizing domestic 
animals of the avian species from coccidiosis is characterized by oocysts of at least one coccidtum in 
relation to which immunization is desired. The oocysts of the coccidium are diluted in a solution which 
T5 results in uniform suspension and infection of "said oocysts. Preferably, the solution contains a nonsticky. 
edible gum. Still more preferably, the solution is approximately a 1 .5% solution. 

Eimeria tenella can be obtained in accordance with the procedure outlined in a prior publication by E. 
H. Lee, 0. Remmler and M. A. Fernando, entitled "Sexual Differentiation in Eimeria tenella , (1977) 63 
Journal of Parasitology, pages 155 and 156, Other species of coccidia that cause coccidiosis that can be 
20 used in accordance with this invention are Eimeria necatrix , Eimeria hagani . Eimeria acervulina , Eimeria 
maxima , Eimeria brunetti , Eimeria proecox . Eimeria mivati and Eimeria mitis . The method of obtaining 
each of these species is known by those skilled in the art and is not further described herein. 

It has been discovered that oocysts of Eimeria tenella and of other coccidia remain uniformly 
suspended in a solution of a non-sticky edible gum. Some edible gums, for example, guar gum. are too 
25 sticky and trap or kill the sporulated oocysts of coccidia. This will result in a greatly reduced level of 
infectivity of the coccidia that are suspended in the sticky gum solution. There are therefore two 
requirements of the aqueous solution of non-sticky gum. Firstly, the oocysts of the coccidium must be 
uniformly suspended in the solution. Secondly, the level of infectivity of the oocysts in the solution must not 
be significantly reduced from the level of infectivity of the oocysts before they are added to the solution. 
30 It has been discovered through experimentation that oocysts of Eimeria tenella and of other coccidia 
will remain uniformly suspended in a carrageenan solution and that the solution will not have any significant 
effect on the level of infectivity of the oocysts. Preferably, the carrageenan solution contains 1.5 grams of 
carrageenan per 100 milliiitres of water. 

Since the oocysts of a coccidium are uniformly distributed in the non-sticky gum solution, the oocysts 
35 can be administered to poultry by having the poultry ingest the solution orally at their own initiative. It is not 
necessary to administer the solution to each animal manually. The poultry can be left in any suitably 
enclosed area or room where they are able to drink the solution containing the oocysts. It has been found 
that four to twelve day old poultry offspring will drink essentially the same amount of the solution when the 
offspring have been placed in an enclosed area or room with equal access to the solution for a controlled 
40 time period. Therefore, as long as the oocysts are uniformly distributed and the solution does not interfere 
with the level of infectivity of said oocysts, the offspring will be uniformly inoculated by the vaccine. As the 
age of the offspring exceeds twelve days, a pecking order can be established and the offspring will no 
longer consume an essentially equal amount of solution even though they have equal access. In that event, 
some chicks will ingest too many oocysts and some may not ingest any at all, even though the oocysts are 
45 uniformly suspended in said solution. 

While in the examples, only one coccidium is used in the solution at one time, it is possible to use two 
or more species of coccidia simultaneously. Emeria tenella and Eimeria necatrix are used in the examples 
because they are the two most pathogenic species among the six commonly found coccidia which cause 
coccidiosis in chickens. They are, however, the two least immunogenic species, that is, they produce the 
so least protection against immunization. Therefore, if an immunization method is effective against either 
Bmeria tenella or Bmeria necatrix , it will be effective for the remaining species as well. Eimeria tenella is 
the preferred species for experimentation, partly, not only, because it is more prevalent than Eimeria 
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necatrix and is the main cause of death among chickens suffering from coccidiosis, but also, because 
Eimeria tenella appears almost exclusively in the ceca of chickens instead of infecting all over the intestines 
like other species. As the infection is confined to one particular area of the chicken, the damage or lesion 
can be accurately scored. 

As can be seen from Table 1 , sporulated oocysts of Eimeria tenella suspended in a 1 .5% solution of 
carrageenan (i.e. 1.5 grams of carrageenan per 100 millilitres of water) could be stored up to 6 months 
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while remaining within plus or minus 15% of the mean number of oocysts. It is therefore not necessary to 
use the vaccine as soon as the oocysts are added to the non-sticky edible gum solution. However, as will 
be seen later, it is preferred that the solution be in liquid form as opposed to gel form. If the solution is in 
gel form at any time after the oocysts are added, it cannot be reconverted to liquid form as the increase in 
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temperature necessary to reconvert the solution to liquid form will kill at least some of the oocysts thereby 
significantly reducing the level of infectivity of said oocysts in said solution. 

As indicated in Table 2, it was found that the amount of a 1.5% solution of carrageenan, containing 1.5 
grams of carrageenan per 100 miliilitres of water, had no effect on the infectivity of Eimeria tenella in 

5 chickens. In other words, the level of infectivity of Eimeria tenella remained the same regardless of the 
volume of non-sticky edible gum solution used. Therefore, the carrageenan solution does not trap or kill the 
sporozoites of the coccidium and does not reduce the level of infectivity of the oocysts in said solution. 

Preferably, the controlled time period ranges from thirty minutes to four hours and, still more preferably, 
from one to three hours. It has been found that the best results are obtained when the controlled time 

w period or exposure time ranges from one to three hours with consecutive exposure times being at least 
eighteen hours apart from one another. It is often convenient to have consecutive exposure times twenty- 
four hours apart from one another. 

It has also been found that better resistance to coccidiosis is achieved when there is more than one 
exposure time. Preferably, the number of exposure times ranges from two to four. 

rs The use of the vaccine in accordance with the invention is illustrated in the following examples but the 
invention is not limited thereto. A suitable level of infectivity for vaccination purposes of Eimeria tenella is 
300 oocysts per millilitre of solution containing 1.5 grams of non-sticky edible gum per 100 miliilitres of 
water. A suitable level of infectivity for Eimeria necatrix for vaccination purposes is 200 oocysts per millilitre 
of a solution containing 1.5 grams of non-sticky edible gum per 100 miliilitres of water. 

20 

Table 2 - Effect of the amount of carrageenan on the 

uniformity in infectivity of Eimeria tenella 
25 in chickens . 

Number of Oocysts Miliilitres of Mean Lesion Score 

1.5% Carrageenan + S. D. 



0.25 5.5 ± 1.5 

0.5 4.6 + 1.3 

1.0 6.2 + 1.4 

Five birds per group. 



1 X 104 
1 X 104 
1 X 10 4 



EXAMPLE #1 

45 IMMUNIZATION OF CHICKENS AGAINST EIMERIA TENELLA WITH OOCYSTS SUSPENDED IN A 1.5% 
CARRAGEENAN SOLUTION (i.e. containing 1.5 grams of carrageenan j per 100 miliilitres of water). 

Fifteen broilers, each one day old, were divided into three groups of five birds each. The first group 
served as a control group while the chickens of the second group were allowed to expose to Eimeria tenella 
so oocysts suspended at 300 oocysts per millilitre of 1.5% carrageenan solution for about one to two hours 
daily for two days. The third group was similarly treated except that it was exposed for four days rather than 
two days. At nine days of age, all birds were challenged with 20,000 oocysts of Eimeria tenella . 
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Table 3 - Immunizing chickens with oocysts of 
Eimeria tenella suspended in a 1.5% 
carrageenan solution. 

Treatment First Experiment Second Experiment 

Mortality Average Mortality Average 

Lesion Lesion 
Score Score 

Control 2 3.8 1 3.2 

Twice 0 2.7 0 2.4 

Vaccinated 

Four Times 0 1.9 0 1.8 

Vaccinated 

As is apparent from the results of the experiment set out in Table 3 above, two of the five controlled 
birds died in the first experiment with a total lesion score averaging about 3.8 per cecum. No mortality was 
found in the vaccinated groups. The average lesion scores for the twice-vaccinated group was 2.7 per 
cecum while those vaccinated four times average 1 .9 per cecum: 

When the experiment was repeated, one bird died in the control group while no birds were lost in the 
remaining two groups. The average lesion scores were 3.2, 2.4 and 1.8 per cecum for the control, two day 
exposure and four day exposure respectively. 

As shown by Table 1 , oocysts of Eimeria tenella can be suspended in a 1 .5% carrageenan solution for 
six months. However, when an experiment was conducted to determine the effect of storage on infectivity of 
oocysts of Eimeria tenella suspended in a "1.5% carrageenan solution, it was found that infectivity dropped 
substantially between four and six months (see Example #2). 



EXAMPLE #2 

OOCYSTS OF EIMERIA TENELLA WERE SUSPENDED IN A 1.5% CARRAGEENAN SOLUTION. CON- 
TAINING 1.5 GRAMS OF CARRAGEENAN PER 100 MILLILITRES OF WATER, AT A CONCENTRATION 
OF ABOUT 20,000 OOCYSTS PER M1LLILITRE AND STORED AT 4°C. 

Six groups of two week old white leghorn cockerels were infected with 0.5 millilitres per bird of the 
oocysts suspension at 0 hours, 1 month. 2 months, 4 months, 6 months and 8 months after storing. 

Freshly collected oocysts caused an average cecal lesion score from both ceca of approximately 7.5. 
The average lesion scores for the remaining groups were 7.7. 7.8, 8.4, 1.1 and 0.1 for 1 month, 2 months, 4 
months, 6 months, and 8 months respectively. 

It was found that the 1.5% carrageenan solution worked equally well with other species of chicken 
coccidia such as Eimeria necatrix (see Example #3). 



EXAMPLE #3 ? 

IMMUNIZATION OF CHICKENS AGAINST EIMERIA NECATRIX WITH OOCYSTS SUSPENDED IN 1.5% 
CARRAGEENAN SOLUTION (i.e. 1.5 GRAMS OF CARRAGEENAN PER 100 MILLILITRES OF WATER). 

Fifty day old broiler chickens were divided into two groups of twenty-five birds each. The first group 
served as a control. Chickens of the second group were allowed to expose to Eimeria necatrix at 100 
oocysts per millilitre of 1.5% carrageenan solution for two to three hours on day 6 and again on day 9. Nine 
days after exposure, fifteen of these twenty-five immunized birds and the same number from the control 
were challenged with 20,000 oocysts per bird of Eimeria necatrix . The birds were weighed before the 
challenge and weighed again six days after the challenge. The lesion scores were taken from the jejunum, 
that part of the intestines where Eimeria necatrix causes the most damage. 
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Two of the fifteen challenged control birds died but none of the immunized birds died (see Table 4 
below). The average lesion scores of the challenged birds were 3.0 and 3.5 for the immunized and control 
groups respectively. 

Table 4 - Immunization of broiler chickens against 
Eimeria necatrix. Oocysts were sus- 
pended at 200 oocysts per millilitre of 
1.5% of carrageenan solution (i.e. 1.5 
grams of carrageenan per 100 millilitres 
of water ) . 

Treatment Mortality Average Per Cent Average Lesion 
Weight Change Scores 



Control, Non- 

immunized, 

Challenged 


0/10 


100% (104 gm) 


0 


Immunized, 
Challenged 


0/10 


95.2 


0 


Immunized, 
Challenged 


0/10 


59.6 


3.0 


Control, 
Challenged 


2/15 


55.8 


3.5 



Birds were challenged with 20,000 oocysts of Eimeria necatrix 9 days after immunization. 

It has been found that, at concentrations of carrageenan below 1.5%, the uniformity of the suspension 
of the oocysts decreased- While concentrations of carrageenan greater than 1 .5% could be used, it would 
simply be more expensive without increasing the uniformity of suspension of the vaccine. In other words, 
additional carrageenan would be superfluous. 

Large scale tests were carried out on broiler chickens using low levels of oocysts of Eimeria acervulina , 
Eimeria maxima , Eimeria , necatrix and Eimeria tenella suspended in a 1 .5% solution of carrageenan. The 
results of these tests is set out in Table 5. In all of the tests, the level of Eimeria acervulina , Eimeria 
maxima , Eimeria necatrix and Eimeria tenella in solution were approximately 1,000. 100, 170 and 170 
oocysts per bird respectively at 4 days of age. The carrageenan solution containing the oocysts was poured 
into water troughs that had been previously dried by cutting off the water supply approximately 1/2 to 1 
hour before the suspensions were poured. The birds were exposed again at 7 days of age to Eimeria 
necatrix and Eimeria tenella , each being at a level of approximately 130 oocysts per bird. The 1.5% 
carrageenan solution was first made by mixing approximately 57 grams of carrageenan in 3.8 litres of 
distilled water. The oocysts were added to make approximately 2.000 doses per 3.8 litres. Through tests 1 
to 6. one half of the chickens were treated with the vaccine in accordance with the present invention. The 
remaining half of the birds were medicated with Monensin (a tread mark) in accordance with the 
manufacturer's instructions. In test #6, vaccination in accordance with the present invention was carried out 
in an identical manner to tests #1 to #5 except that the vaccine was chilled in a refrigerator overnight prior 
to use. The temperature of the refrigerator was approximately 4°C. 

The results show that there were no significant differences in mortality, average weight gain or in feed 
conversion between the vaccinated and Monensin medicated birds through tests #1 to #5. However, in test 
#6, there was a relatively significant difference in the average weight gain. While the vaccine will still work in 
gel form, this result suggests that the vaccine in the gel form is not as satisfactory as vaccine in the solution 
form. 
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Therefore, it is preferred that the vaccine always be used in liquid form as opposed to gel form. All of the 
birds were kept for 51 days. The mean average weight gain in all of the tests was 4.25 plus or minus 0.02 
for the vaccinated birds and 4.27 plus or minus 0.04 for the Monensin medicated birds. The average feed 
55 conversion for the vaccinated birds was 2.11 and for the Monensin medicated birds 2.10. 
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Unlike the battery tests discussed in Examples 1 to 3 of this application, where the birds were raised on 
wires, tests T to 6 of Table 5 were carried out with the birds raised on the floor. Therefore, self-infection or 
repeated exposure was extremely likely in the latter tests. Because of this probability, lower levels of 
oocysts were used:. For example, in the case of Eimeria tenella , the total number of oocysts used was 300 
s in the two feedings rather than a multiple of 300. 

The level of infectivity' of oocysts used in the solution will vary greatly with the type of coccidium or 
coccidia in the solution. Far example, with Eimeria tenella , a level of 5,000 is high because a level of 20,000 
is lethal. On the other hand;, with Smeria acervulina , a leval of 10.000 is low because a level of 1,000.000 is 
not lethal. The levef of irfectivity of the oocysts will also vary with the age and weight of the animals to be 
io treated as well as the exposure time and whether the poultry are raised on the floor or on wire. With 
Eimeria tenella , a level of infectivity of 100 oocysts per millilitre of solution is preferred for four day old 
chicks. Other levels can readily be determined by those skilled in the art by reference to the level of a lethal 
dosage for a particular species of coccidium and by reference to the examples herein. 

Since the vaccine can be given readily to the animals to be immunized on more than one occasion, it is 
15 not necessary by this method to control the moisture level of the litter or to be concerned with the litter at 
all. Also, since one or more species of coccidia can be used in the same solution, great flexibility can be 
achieved while minimizing the change that extraneous species will be introduced into the vaccine. 

In field trails using the method and vaccine* of the present invention flocks of poultry, exceeding 20.000 
birds, were treated simultaneously with little or no mortality, while achieving weight gain and feed 
20 conversion at least equal to that of flocks medicated with Monensin. 



Claims 

25 1. A vaccine, which can be taken orally, for immunizing domestic animals of the avian species from 

coccidiosis characterized by the vaccine comprising oocysts of at least one coccidium in relation to which 
immunization is desired, said oocysts of said coccidium being diluted in a solution which results in uniform 
suspension and infection in said oocysts. 

2. A vaccine as claimed in Claim 1 characterized in that the solution contains a non-sticky, edible gum. 

30 3. A vaccine as claimed in Claim 2 characterized in that the edible gum solution is approximately a 
1.5% solution. 

4. A vaccine as claimed in any one of Claims 1, 2 or 3 characterized in that the coccidium is Eimeria 
tenella . 

5. A vaccine as claimed in any one of Claims 2 or 3 characterized in that the edible gum is 
35 carrageenan. 

6. A vaccine as claimed in any one of Claims 1, 2 or 3 characterized in that the number of species of 
coccidia ranges from two to six selected from the group consisting of Eimeria necatrix , Eimeria tenella . 
Eimeria hagani . Eimeria acervulina , Eimeria maxima , Eimeria brunetti , Eimeria proecox , Eimeria mivati and 
Eimeria mitis . 

40 7. A vaccine as claimed in any one of Claims 2 or 3 characterized in that the edible gum is suspended 
in water. 

8. A vaccine as claimed in any one of Claims 2 or 3 characterized in that the edible gum is suspended 
in water and the coccidium is Eimeria tenella . 

9. A vaccine as claimed in any one of Claims 2 or 3 characterized in that the edible gum is carrageenan 
45 and it is suspended in water. 

10. A vaccine as claimed in any one of Claims 2 or 3 characterized in that the edible gum is 
carrageenan, the coccidium is Eimeria tenella and the carrageenan is suspended in water. 

11. A vaccine as claimed in any one of Claims 2 or 3 characterized in that the edible gum is 
carrageenan and the number of species of coccidia ranges from two to six selected from the group 

so consisting of Eimeria necatrix , Eimeria tenella , Eimeria hagani , Eimeria acervulina , Eimeria maxima , 
Eimeria brunetti , Eimeria proecox, Eimeria mivati and Eimeria mitis. 
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